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i:. itle: Input -I2rac,. nz Dat.ý MS_421K), Ident. F-33, Mod.•.

B. Programrned: 18 Janriar 1963, Nancy Speer, G. Mahon, D. Persico,

System D].ieiowient Corporation. 4

C. Documented: 18 Jan'-ary 1963, Nancy Speer, System Development
Corporation.

2.0 3.,TICU

n,- (L t.-vuccd into the auwmr7tel• i604 program sy5toom

_' .. n..•,zpc a t: ,or irnsm±ssion from auc.:nteI stations

viL the Bird Buffer Computer4,

2) the paper tape in the Ir-msfer tape format use3d for transmission

from semi-augmented stations via 100 wpm teletype lines, and

3) the paper tape usel for tran.smission from unaugmented stations

via 100 wpm teletypi lines.

STAPIN is a closed subroutir.e that reads all tracking data, formats
and storcs them in the locations specified by the ucer progm, and, if
requestod, provides a BCD listing of the data points for off-line printing.

SM2!?IN replaces the present PT subroutine (described by FX-6872) in the

*entei SSý2A proeram system. The prograns using STAPIU include SUP, BORMJZT,
STOKE, SCURV2, SCO!P, SIAP, BDOWN, and LE Tracking.

3.0 W-AOE

3.1 Intc--nal Conitmcation (vith User Program)

3.1.1 Calling Sequence

IRTJ 8IZ
AT D ST

(UP) HP and i &we 24 . ts s.eh.
(nzv) Mw is sasled D3.
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S+2 ZRO T

ZRO AZ

0 +3 ZRO EL

ZBO R

ci+4 ZRO DOP/PY

ZBO BF
a +5 Error Return

a +6 Normal Return

where: AT - antenna type
i.e. 0 - none (used for doypler paper tape only)

1 - V MORT (AN/PPs-16 or AN/SPq-2) (MOD 2)

2 - TIX-18 or AGAVE

3 - ANGLE-TRACKER

4i - T/D (Tel.emetry ad Data)
5 - PELRT

6 - DoR (Disk-on-Rod)

7 - QMAD-HM.X

D dopler data Indication

i.e. 0 - read all data from AT

I - read onl.y doppler data from AT

2 - disregard doppler data from AT
ST - station number

NP a maximum number of points to be stored
MV - revolution number, scaled 25
T a starting adress for system time storage buffer

AZ a starting address for azimuth storage buffer

EL - starting address for elevation storege buffer

R- starting address for renge storage buffer

DOP/PF a starting a"dress for doppler data, or primary frequency
if ship PMR doppler

OF a starting address for secondary frequency if ship PHR

donler
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If the BCD listing of data points is desired, enter STAPIN with the

Accumulator set to zero. To suppress the listing, enter STAPIN with the

Accumulator set to non-zero.

3.1.2 Format of Stored Data

The data stored in the buffer areas specified by the user program have

the following configuration:

CELL CONFIGURATION'

System Time (T) Seconds - fixed point, scaled 20

Azimuth (AZ) Radians - floating point

Corrected Elevation (EL) Radians - floating point

Range (R) Feet - floating point, occupying 46

most significant bits (for MOD2

from a land station) or 47 bits

(for all other data)

bit 0 - weight

1 = lock-on

0 = no lock-on

bit 1 = passive track (land MOD2 only)

1 = passive track (bad

range quality)

0 - no passive track (good

range quality)

for angles only or angles and

doppler, bit 0 will be used for

weight and the rest of the cell

will be clear.

Doppler/Primary Doppler shift in cycles/second - floating

Frequency (DOP/PF) - point

bit 0 - weight, if only doppler

is stored

Secondary Frequency Doppler shitt in cycles/second - floating

(SF) - Used only for ship point, occupying 47 bits.

PMR bit 0 a weight of secondary
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3.1.3 Indications Given Upon Return

1. Data Type: The following values in cell FORMAT of the RIPOOL

indicate the type of data that was input:

0 - angles and range

1 - doppler only

2 - angles only

3 angles and doppler

2. Error Return: The cause of the error return is indicated by the

following accumulator settings:

0 = insufficient data points (8 or less)

I 1 no data for requested station; rev, and/or vehicle number

2 = no data from specified antenna

These settings are pertinent particularly when reading paper tape from

unaugented stations because the AT value in the calling sequence is

ignored (unless the tape format cannot be determined from the tape

header).

3.2 External Communication (with Operator)

3.2.1 On-Line Messages

The following messages will be written on the on-line typewriter:

1. RQWST DATA FROM (station name) REV (number) VER (number)

2. WRONG DATA

IF MCOVERABE, PROVIDE INPTh (IF p10STORED, SET Q NQ 0), HIT

STAR

IF UIRECOVERAMaE, SET AX NQ 0, HIT START

3. NO HKADER
TO, REREAD, SET ACC NQ 0, HIT START
TO CafTDMZ, TYE MUTH, DAY, AM AS e/DD A(OR P)
20. o DATA POfI LOST BY PARITY

TO UNA, SET ACC NQ 0, H3T START
TO 'CONTf•lU, HIT START

5. CAUOT FIN~D DATA
IF Re1comAz, Par= now, (IF PBsTOw D, SET Q NQ o), HIT STAHT
Xr WU VXRA=0Z, SET AC IQ 0, HIT START
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3.2.2 Operator Response

The Operator will resp6nd to these messages in the following manner:

1. Message I Eppears only when paper tape is to be read. The Operator

will fulfill the request by loading the appropriate paper tape into

the paper-tape reader with the read head in the blank space preced-

ing the binary data, and hitting start; or, if the paper tape was

prestored, by loading the magnetic tape onto tape unit 7, setting

the Q register to non-zero, and hitting start.

2. Messae 2 tells the Operator if the wrong paper tape was loaded

(i.e., it was not of the requested station, revolution, or vehicle

number). The Operator will either provide the requested data and

follow the instructions given in line 2 of the message, or act

according to line 3.

3. Message I indicates that either the paper-tape header had bad

parity, was the wrong length, or could not be found.* If the

Operator decides to re-read, he will re-insert the piper tape (if

not prestored), set the ahcumulator A 0, and hit start. If he
chooses to continue, he must input via the on-line typewriter

month, day, and an AM or PM indicator as follows: two digits

(01-12) for month followed by any symbol or space, two digits

(01-31) for day, one space, and "A" for AM or "P" for PM.

4. Message 4 is written when 20 parity or message length errors are

encountered when reading paper tape, prestored paper tape,' or

Transfer tape. If the Operator decides to re-read, he will set

the Accumulator to non-zero (if paper tape, re-insert it into the

paper-tape reader) and hit start. To continue he should just hit

start.

* If the header could not be found on the magnetic tape containing prestored
'-. -paper tape, Message 5 will be written instead of Message 3.
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5. Message j means the desifed header could not be found on the

prestored tape. In this case, the Operator will respond as

described in paragraph 2, above.

It should b'e noted that when using magnetic tape (prestored paper tape

or Transfer tape), the Operator must not rewind the tape in response to any

of the re-read options listed above. The required tape handling is done

automatically.

4.0 DETAIIMD PROCSESSES

4. 1 Input Method

After setting the cells ST and REV in the Reference and Intercommunication

Pool (RIPOOL) from the information given in the calling sequence, STAPIN determines

whether the station is augmented, semi-augmented, or unaugmented by the indicators

in the Station Configuration Indication (SCI) cell and Station Transmission Mode

Indication (STMI) czll of the RIPOOL. On this basis, the subroutine prepares

to read either the Bird Buffer Transfer Tape, paper tape in the Transfer tape

format, or paper tape in the present format.

4.1.1 Paper Tape from Unaugmented Stations

STAPIN writes message 1 (see Section 3.2.1) on the on-line typewriter

and halts. The Operator will load the requested paper tape into the paper-

tape reader and push START, or, if the paper tape has been previously stored

on a magnetic tape, he will mount the magnetic tape onto tape unit 7, set the

Q-register to non-zero, and push START. STAPIN senses the Q-register and
generates accordingly the calling sequence necessary for the subroutine SATPATT

to perform the actual read, 40 frames at a time.

I When the header is read, STAPIN checks the station designation to

verify that the required data will be input. (Because revolution and vehicle

numbers are not given in the header, these requirements are not checked). If
the station does not correspond to the request, STAPIN types on-line message 2.
If the error is corrected, STAPIN calls SATFATT to perform the read again and

checks the header again. If the error is unrecoverable, STAPIN executes an
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error return to the user program with the Accumulator set to 1. If no header

was associated with the tape or a parity error vs detected in the header,

STAPIN writes message 3 via the on-line typewriter and waits for the Operator

response. From the header information, the BIPOOL cells MONTH, DAY, FORMAT, and

AMPM are set.

As the data are read in, STAPIN checks word length and parity. If

either word length or parity is found to be in error, the data point (1 word)

is rejected. Good data points are processed as described in Section 4.2 and

bad data points are counted. When 20 bad data points are encountered, message 4

is type on-line- if the Operator specifies continuation, STAPIN completes the

input process, but executes a normal return to the user program only if more

than eight good data points have been processed. Otherwise, an error return

with the Accumulator set to 0 is exec-uted. If the Operator specifies re-read,

STAPIN reads the tape as before1 however ignores the header.

Formats for this type of paper tape are given in Appendix A.

4.1.2 Bird Buffer Transfer Tape

The SRDTRK subroutine is used to read the required tracking data one

record at a time from the Bird Buffer Transfer tape. If no data meeting the

station, revolution and vehicle requirements are found, an error return is

executed with the Accumulator set to 1. When data from the required station

and vehicle on the right revolution are found, STAPIN compares the antenna

identifications in the header message with the antenna identification in the

calling sequence. If the required data are not being input, STAPIN looks for

a header indicating that the antenna selection changed during the pass. If

no such header is found, STAPIN executes an error return to the user program

with the Accumulator set to 2. When the requested data are found, the cells

MOuTH, MOY, and AMEM in the RIPOOL are set from the information given in the

header message.

Each tracking data record is subjected to parity, checksum, and record

length checks. As errors are encountered, STAPIN counts the number of records

in error until 20 are counted then types out message 4 and waits for the
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Operator's response. If the Operator specifies "continue", STAPIN resumes

reading the remaining records; otherwise, the entire file is read again. All

bed data points (those failing the checks listed above) are discarded and good

data points are processed as described in Section 4.2. If no more than 8 good

data points are processed, an error return with the Accumulator set to 0 is

executed.

The Transfer tape format is given in Appendix B.

4.1.3 Paper Tape from Semi-Augmented Stations

This paper tape is read by SATPATT and subjected to the same parity

and word length checks as paper tape from unaugmented stations. The header

is interrogated in the same manner as the Transfer tape header. Processing

of the data is described below. The format is given in Appendix C.

4.2 Data Processing

4.2.1 Angles and Range

When either VEFLORT (AN/FPSl6 or AN/SPQ-2)or PRELORT antenna is

specified by the user program, STAPIN processes angles and range data. Azi-

muth and elevation are converted to floating-point radians, and elevation is

corrected for refraction. If Doppler data are included in the message they

are processed only if requested by D in the calling sequence (see Section

3.1.1). Upon exiting, STAPIN will inform the user program of the

availability of the requested Doppler data by setting the AccumulatOr to 3.

4.2.2 Angles Only

When data from the TLM-18, T and D. DOR, Angle Tracker, Quad-Helix or

Ship TLM-18.antennas are specified, STAPhN processes angles only. If

transverse angle is included (T and D), the given azimuth, elevation, and

transverse are converted to local azimuth and elevation by the following

equations:
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a = A + tan-1  ( tan T)

cos E
e = sin-' (cos T sin E)

where: A = input azimuth

E = input elevation

T = input transverse

Azimuth and elevation from Ship TIU-18 are corrected for roll, pitch,

and heading in the following manner:

a =A + H - T

where: A input azimuth

H ship heading

T= 0 if A + H < 2,f

1 if A + H k 2rr

e = E + tan-1  rcos (H-a) tan (P-n/2) + sin (H-a) tan (R-17/2)] -0.3926990817

where: E - input elevation

H = ship heading

P = ship pitch

R = ship roll

Elevation is corrected for refraction before it is stored. Doppler

data from these antennas are handled as specified in Section 4.2.1.

4.2.3 Doppler Data

4 00,Mdoppler will be sent to the STA in two forms: (1) half cycles/

second representing a two-my doppler shift plus 50kc, and (2) half microseconds

representing the time required to count a given number of the aforementioned

cycles/second. Given either form,-STAPIN solves for the one-wy doppler shift

by the following formulae:
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1. Cycles/Second Input

This value (fr) can be expressed in cycles/second by:

fr L6 fau .+ fdd + 50kc nm

where: fdu - up-link doppler shift

fdd - down-link doppler shift - L f

50kc = offset frequency

n = 8.995)for unaugmented VTS and NoB

= I for ATS, SAS, augmented VT and NHS

m - 1 for unaugmented VTS and NUS

=,2 for all other cases

Solving for fdu' we have:

fdu [(fr/nm -5Okc) i /2

2. Half Microsecond Input (STL and ship PMR)

This value (Tr)-can be expressed in cycles/second by:

Tff (2 xlO) n
Tr 16 fdu +f d +5°kc

15

where: n - cycles counted

- 0124 for ship PMR

- 2048, 4o96, or 8192 for STL

fdu is foun9 by:

, - ý[(2x1 6 ) n/Tr - 50kcj /2

The resulting one-wy doppler shift is stored in the specified buffer

areas and output on tape 3 if a BCD listing v&s requested. When angle infor-

mation is given in the track message with Doppler data, SUPIN processes these

data in the manner described above and stores it in the specified areas if

such action is indicated by D in the calling sequence.
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4.3 Output Method

The data points are stored in the areas specified by the user program.

RIPOOL cells NT and NE are set to the number of data points stored. If the

Acdumulator setting upon entrance to STAPIN indicated a BCD listing of data

points, STAPIN outputs the listing on tape unit 3. The formats for the BCD

listing are given in Appendix D.

5.0 RESTRICTIONS

5.1 Paper Týpe Handling Procedure

When inserting paper tape into the reader, the read head must be placed

before the binary data and following the listable and/or visual header.

The same restriction applies when prestoring paper tape. Other restrictions

pertaining to prestoring paper tape are as follows:

1. Each paper tape must be prestored 40 frames per record, beginning

with the binary data.

2. Because the paper-tape input portion of STAPIN does not check

vehicle number, thq prestore magnetic tape must be vehicle specific.

3. Because the revolution number is not given in the tracking paper

tape, it seems necessary that the tapes be prestored in ascending

order of revolution -- if not all reports, at least those from the

same station.

5.2 Input Limits

1. STAPIN will process accepted data points up to the maximum number

specified by the user program.

2. All paper tapes must have a minimum of 10 stop codes (358).

5.3 Ekvironment

1. Other subroutines used will include SRDTRK, SATPATT, TAPE, RC,

"SSIN, ASIN, ATANI, ARTYX, TAN, COS, OUTPUT OCTBCD, FLOAT, BCDOCT,

OUTERR, and SUBERR.

f.
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2. The RIPOOL cells, ST, MONTH, IDY, AMPM, REV, FOMpAT, NT and NR

will be set.

3. All index registers used will be restored to their original values

before returning to the user program.

6.o Elpm INTeFACE

The following equipments will be used by STAPIN and associated

subroutines:

Bird Buffer Transfer Tape

tape unit 3

tape unit 7

paper-tape reader

typewriter
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APPENDIX A

1. Header Format
F header start

*M3 D4 DO S1  Fo

* 2 D 3  S4 S0  V,

*M1 D2  S3  A Vl 0

M o D1  S2  F1 Vo0

P P P P P .

header stop

where: P - parity (odd)

Mo-M3- month (01-12)

Do-D4 - Greenwich day (01-31)

So-S 4 - station number

A AMPM:' 0 - AM, 1 - FM

Fo-F = format: 0 - MOD2, I - TLM-1 8 , 2 - Doppler

V0-V2 vehicle number (not used)

2. MOD2 (land station)

+ word start

S T 11 T 7 T 3 A15 All A7 A3 E1 5 E 1 1  7 E3 R1 8 R14 R10•R6 R2

* T14 TI T6 T2 A14 A10 A6 A2 'E1 E10 E6 32 R 1 7 R13 "9 '5 R 1

T13 T9 T5 T1 A3 A9 A5 A1 13 R 5 9 5 R16 R12 % "4 F

T1 2 T8  T4 ToA 1 2 A8  A4 AO 1 2 E8 kZO R 1 5 RllR 9  R3 1

P P P PP P P PP P P PP P P PP.

word stop

where; P u parity (odd)

PT - passive track indicator; 0 w active, I u passive

T 0-TI4 w system time (To - 4 seconds)
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Ao-A 1 5 - azimuth (fractions of TT'- A1 5 =TT)

3o0115 a elevation (fractions of Tr - i Tr)

RO-R18 - range (R. 19.53125 yards)

W = weight: 1 = radar locked on, 0 - radar not locked on

3. moD2 (Ship AN/spq-8)

word start

*w T1l T7 T A3 A ll A A3 R18 R14 RIO *6 R2

T1 4 T1 0• T6 T2 A1 0 A6 A2 E10 E6 E2 R 1 7 "13 R9  RR

13 9 5 1 9 55 A1 "9 5 R16 12 R8  4 0
T1 2 T8  T4 oA8 AAo "8 E4E 0 R1 5 R1 1 R7  R3 B

P P P PP P PP P PP P P P P

word stop

where: W - weight

To-T14 - system time (T. W 4 seconds)

Ao-All - azimuth (fractions of TT - - l = TY)

Eo-E 11- elevation (fractions of TT - - El = iT)

Ro-R 1 8 - range (HO - 9.76%25 yards)

B - blank (no punch)

4. Tix-18 (land station)
o 

word start
•B Tll T7 T 3 A 15 All A7 A 3 E15 '11E 1 3 B B B B B

T 14 T1o T6 T2 A14 A10 A6 A2_ "14 110 16 E2 B B B B

T 13 T9 T 5 T1 A 13 A9 A 5 A, E13 E 9 E5 E1 B B B B B

T12 T8 T4ToA12 SA4 AA0"12 8 i4= So B B B W•

word itoy 4
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where: p a parity (odd)

B - blank

To-T 1 4 - system time (To - 4 seconds)

AD-A15 - azimuth (fractions of TrT - A15 = O)

N0-E15 = elevation (fractions of r7 - E15 = r)

W = weight

5. TIM-18 (ship)

word start

*W TII T7 T3 All A7 A3 Ell E7 13 R1 , R7 R3 PII P7 P3 H1 1 H7 H 3

T1 4 T1 0 T6 T2 A1 0 A6 A2 El0 E6 E2 Rio R6 R2 P1 0 P6 P2 H1 0 H6 H2

T 13 T 5 T A5 A5 Al E 5 E l R9R RRP P 5 P1 H9 H5 H1

T12 T8  T4 oA 8  AAE E4 E0 R8  R4 ROP 8 P4PO H8 4

P P P P P P PP P P P P P P P P P P P
word stop

where: P - parity (odd)

W - weight

T0 -T1 4 ' system time (To - 4 seconds)

Ao-AlI - azimuth (fractions of N- - All = Tr)

E0-Ell - elevation (fractions of r- - Ell - r)

RO-RII- roll (fractions of n- - R1! -)

p0-Pll - pitch (fractions of nT. - --)

H0-HII - heading (fractions of T- - Hll ff)
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6. Doppler (Lockheed Format)

word start

*T 1 5 T1 1 7 T3 F1 7 F1 3 F9 F5 F1

0-T 14 TI0 T6 T2 F16 F1 2 F8 F4 FO

1 13 T9 T5 T1 F15 F11 F7 F3

T1 2 T8  T 4 To F1 4 F1 o F6 F2 W *
P P P P P P P P P@

word stop

where: P - parity (odd)

To-T5 - system time (To - 4 seconds)

Fo-FI8 - frequency recorded (F,), see Section 4.2.3.

W - weight

B - blank

7. Ship IR MDoppler
f word start

* B T11 T7 T37 1 F11 FS1 S 9 S S7 S3 WP

0 T1 4 TIO T6 T2 F18 F14 Flo F6 F2 S18 S14 SIO S6 S2 WS

T13 9 '5 1, F19 13 F9 5 F1 17S13S9 s5 s1

T12 T8  T4 TOo 1 8 F1 2 P8  F4 Fo S1 6 S12 S8 S4 So B

P P P P P P P P P P P P P P P
word stop

where: P - parity (odd)

B - blank

TO•14. system time (T.0  4 seconds)

F0 -F1 9 - microseconds (At at 1024 cycles) for primary frequency

1o-S19 a microseconds (At at 1024 cycles) for secondary frequency

V P - weight of primary

1 1 when primary frequency is -b.ein received
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1s - weight of secondary

1." when secondary frequency is being received

8. STL Doppler

A sixth frame is added to the paper tape header:

Co

Co
B
BO

P .

where: C o-C =doppler count selected (2048, 4096, 8192)

The data word has the following format:
word start

STl T7 T3 F19 F15 Fl F17 F3 W
T14 Tlo T6 T2 F1 8 F14 Flo6 F2 B
DT114 T 1 T 41

T 1T T TF F FP PF ,B13 9 5 1 17 13 9 51
12 8 4 0 16 F12 F8 74 Y •

P P P P P P P P P P
word stop

where: P - parity (odd)

T-To.T4 system time (T 0 4 seconds)

Fo-F 19 n microseconds (F0 * microsecond)

W 0 weight

B w blank
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APTDIX B

I. Header Record

WORD (12 bits) CEWRMIO

1-10, 12 (upper) 6-bit BCD image - "BB-1604 TRAS• DATA"

11 (lower) - 12 Vehicle number in 4-bIt BOD

13 upper: station number

lower: id. of first selected antenna

14 upper: reporting rate of first selected antenna

lower: id. of second selected antenna

15 upper: reporting rate of second selected antenna

lower: binary year minus 1960

16 upper: binary month

lover: binary day

17-18 Revolution number in 4-bit BCD

(999.9 Maximum)

19 bit 26  ANPM bit: 0 w AM, I PH

20-32 zero

2. Tracking Record

WORD (1.2 bits) D8CRIPION

1 7777 - comon header

2 S14 where SN a station number

14 w track message

3 14 NN where IN - number of words in message lees

one

4-5 system time

6 Antenna control and status information with the

6 most significant bits referencing antenna I and

the 6 least significant bits referencing antenna 2.

where: bit 11(5) - lock-on, antenna 1(2)

1 W lock-on

0 a no lock-on
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IORD (12 bits) DESCRIPTIO

bit 10(4) = transverse angle indicator,

antenna 1(2)

1 = transverse given

0 = no transverse given

bits 9-6(3-0) = antenna 1(2) ident

7-14 Report from antenna 1

where: Word 7, 8 x azimuth, fractions of 2n

9, 10 = elevation, fractions of 2Tr

11, 12 = transverse angle (in

fractions of 2ar), or range*,

depending on antenna type,-

and/or

13, 14 = Doppler (FR)

15-22 Report from antenna 2 (if none, Word 15 will be

the checksum, and 16-23 will be blank).

23 Checksum if two antennas are reporting or,

Blank, if only one is reporting.

24-26 Parity indicators

27-31 Blank

32 Checksum

*Range is given in units of 19.53125 yards for VERLORT, or 9.7656 yards for

PF=LORT.
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APPIUDIX C

1. Header Format

header start

1V5 VII V7 V3 85 S1 13 75 F1 iF~F Y3 M5 M4l D3 '23 R1  1 5 R~R 3 B

V 1 4  V I 0  V 6  V 2  8 4 S 0  1 2 F14 T O 1 F 4 F 6 Y 2  M 4  M O D 2  R22 1 8  R 1 4  R 1 0  R 6  R 2  B

*V13 V9  V5 V1 83 15 '1"3 1 i; IFj Y5 -Y1 M3 D 5DliR21R17 R13 R9  R5 R, BO

* V1 2 V8  V4  Vo oI2 14 0 F2  14 I6 F YRYoDo 6  12  R8  R4  0 K O

P P P PPP P P P P P P P P P P P P P P P
Header stop

where: B - blank

P - parity (odd)

V15-V vehicle number in 4-bit BCD

S5-S0 station nPmber

1 5-10 identification of first selected antenna

F -F = reporting rate for first antenna power of 2

1;-1' identification of second selected antenna

Fý-Fo- reporting rate for second antenna power of 2
15 0

y5-Y 0- current year minus 1960

M 5M - binary month

D -DO - binary day

S50D

R 23-R - revolution to a tenth in 4-bit BCD
- maximum of 999.9

K = AM/NM indicator; 0 -AM, 1 - PM
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2. Tracking Message Format

Word:4

*O@ S5 SI B B N3 B B TI5 Tll T7 T3 W I, Ij B A18 A14 B A7 A3

* * 4 S 4 o0 B B N2 B B T1 4 Tl T6 T2 TR IIA A1  A10 A A2 1 2TR 0 2 7 13 A1  6 A2

@0083 B B- N N B T-- Ti 3 T9 T5 I IA AAI A A 19 551 3 3l '3A0 1 6 AA A5 A
* S2 B BS N4 N0 B 1T 1 6 T1 2 T8 T4 T0 12TR' I4A 1 9 A 1 5 AllA 8 A4 Ao

P PP P P P P P P P P P P P PPP P P P P P PP

10 11 12 14 15-22 23orl5(see

B 18 3 14 B '7 E 3 B RI8 RI14 B 7 R 3 '23 XI9 '15 Xll '7 '3 reortX K

S21 E17 E13 XRo E6 E2 R H21 R7 R 6 R2 X22 R X 1 Xl4 X 6 X2 anten- X K

S.. .. . . na 2 -
E2 0 1 6 "12 E 9  "5 El R0 R 16 "1 2 9  R5 R, X21 X17 X1 3 X9  X5 Xl (same,, KK

E I 3 E10R R R asR19 15 11118 4 019 15 11 8  R4 R X0X X1 6 X1 2XY8  X4kwO vrds KIC

P P P P P P P P P P P P P P P P P P P P P

where: B - blank

P - parity (odd)

First three frames (word 1) - 7777 -,start of report

S -S0 - station number

next 12 bits - 1414 - tracking report identification

N -N0 - number of words in message minus 1 (3 frames - 1 word)

T17- TO ' system time in seconds

W(W') - weight bit of first (second) antenna

TR(TR') - transverse angle indicator for first (second) antpnna *

I 3-I (I-I) - identification of first (second) antenna

A21-A0 w azimuth (fractions of 2 17)

121-' 0 - elevation (fractions of 217)

* . =Transverse given, 0 = Transverse not given.
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R2!-R0 m transverse angle (fractions of 2tr) or range where

S- 9.7656 yards for PRLORT and 19.53125 yards for

VERWRT

X23- - Doppler data

K's - checksum

Word 15 - start of report for second antenna

- checksum if no second antenna reporting

This paper tape will have no less than 10 stop codes (358).
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